During my service in the various parts of the world, occasions have arisen in which such co-operation has been beneficial on both sides, and judging by recent events it will be more in evidence in the future to the mutual benefit of our professions.
In the time at my disposal I can only deal briefly with the subject and will endeavour to bring forward the salient features from the comparative aspect.
Equine influenza may be defined as an acute febrile, contagious disease,. which manifests itself as a general blood infection, especially by catarrhal inflammation of the mucous membranes, inflammatory swellings of the suboutis and tendons, and a tendency to localization on the respiratory or gastrointestinal mucosa.
Although historical records point to equine epizooties of this nature having occurred in various parts of the world from ancient times, the nature of the primary infective agent of equine influenza remains to be discovered.
Titus Livius gives hints of a Sicilian equine epizootic of this kind in 412 B.C., and accounts of similar otutbreaks are given by Virgil, Columella, Absyrtus, and Vegetius.
From 1648, when horses of the French Army in Germany suffered severely, up to recent times, frequent outbreaks have occurred in various parts of the world with serious losses.
The affection existed in the large cities in a mild form in ordinary years, breaking out without obvious cause in certain years into an advancing epizootic which swept the whole continent. Such were the great outbreaks in Europe in 1881 to 1883, and in America in 1872 to 1873 and 1900 to 1901. In the great American epizootic of 1872 to 1873 which prostrated 1,000,000 equines in the United States for one to two weeks and paralysed the agricultural and commercial activities of the continent for that period, the affection advanced gradually from Toronto over the whole continent of North America, where horses were kept, taking ten months to accomplish this.
The condition spread with great rapidity along the principal lines of communication, namely the railways, canals, and stage coach routes. The spread was more rapid towards the east than the west, the former being in the direction of the main equine traffic. The route of a travelling circus was traced by the trail of centres infected.
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The island of Vancouver was not infected, as a strict quarantine. on imported horses and mules was imposed. Prince Edward Island also escaped invasion as it was ice-bound and shut off from all traffic with the mainland. Cuba was infected by American horses landed at Havana, but no other West Indian island was attacked.
The southerly spread of the disease was finally arrested at Central America, where horses were scarce and horse traffic practically unknown. The affection failed to traverse any serious gap over which there was no movement of equine animals.
It is interesting to compare this historical record and the history of an outbreak in India, with which I especially wish to deal this evening, with the historical records of epidemics of human influenza.
With regard to the relationship between influenza in horses and influenza in man:
During epidemics of human influenza in 1758 and 1775 medical men noted that many horses were affected with colds and coughs. Available evidence is in favour of a filter-passing organism being the prime factor responsible for the condition, and that its presence favours the invasion and infection of the body with other bacteria such as streptococci, diplococci, bipolar bacilli, &c., which give rise to the various types of the disease and set up the numerous complications observed. As far as I am aware Pfeiffer's bacillus has not been found in cases of equine influenza.
The most recent evidence appears to be in support of the view that human influenza is due primarily to a filtrable virus, and announcements that the germ has been isolated have been made from time to time, but it has not yet been fully established that the disease is due to an organism of this type. Until the primary infective agent has been discovered the prophylaxis and cure of such diseases cannot be carried out on a satisfactory basis.
I will now pass on to the outbreak in India which I had special facilities of observing.
This outbreak first appeared in Calcutta in the beginning of April, 1915, when there was an enormous influx of remounts from Australia. Large numbers were constantly arriving, and were dispatched as quickly as possible to various depots and mounted units all over India, as it was impossible to accommodate them in Calcutta. The disease spread with great rapidity whereever horses from Calcutta had been sent, from Calcutta in the east to Peshawar in the north, about 1,500 miles, to Loralai in the north-west, about 1,250 miles, and to Bangalore in the south, about 1,000 miles. From July onwards the epizootic gradually died down and was practically over by the end of September. During these six months 16,921 cases were recorded, with 893 deaths.
At this time I was responsible for the veterinary administration of an area -extending from headquarters at Poona to Loralai in the north-west, Madras in the south, and Secunderabad in the Deccan, including the ports of embarkation, Bombay and Karachi. The distance from Loralai in the north-west to Madras in the south is about 1,500 miles.
Of the seven principal stations in this area, animals from Calcutta were found to be affected on arrival at five, at one the disease appeared a week after their arrival and animals at the remaining station were infected through the medium of tonga ponies travelling from an infected centre fifty-five miles distant.
The first cases observed at Calcutta were of a mild type, in which the distinctive features of the disease were not exhibited, and they were diagnosed as ordinary cases of ship's catarrh. Owing to the extremely susceptible condition of the majority of the animals, due to their lowered vitality after completing a long sea voyage, the disease spread like wild-fire, and in so doing acquired a distinctly increased degree of virulence.
The disease was first suspected at Calcutta on April 3, but was not definitely diagnosed until April 7. By this time cases had been found in a train-load of horses from Calcutta on arrival at a remount depot in the Punjab.
The effect of a long and trying train journey on animals already enfeebled after a long sea voyage is well known, and it was therefore not surprising to find that deaths occurred during the journey. Some horses died immediately on detraining, while others, suffering from a very virulent form of -the disease, tottered along almost pulseless and in a dying state.
SPREAD OF THE DISEASE. The following examples of how the disease was spread are of interest:-One hundred horses from Calcutta arrived at a certain station on April 14, and were immediately isolated three miles away from all other animals. A few cases of influenza developed within the course of a few days; these were of a mild type and the horses soon recovered. The whole batch was, however, kept in isolation for two months after the last case had occurred, and was then ordered to move to the regimental lines. Up to this time the regiment had been quite free of the disease. When the batch was being marched to the lines, one horse broke loose and ran into an isolation camp containing influenza cases. The Indian N.C.O. in charge of the party sent for the horse, but did not report the incident, with the result that the whole batch, including the runaway horse, was taken into the lines, where these animals were picketed apart from the regimental horses. Two or three days later this horse developed the disease, also the in-contacts. The whole batch was immediately moved out again to a camp six miles away; but the damage was done, and shortly after this cases appeared among the horses of the regiment and the disease gradually spread throughout them.
In another station the disease spread to various units, probably through the medium of orderlies' horses meeting at some centre such as the headquarter staff offices; and it is interesting to note that it spread along the main road from one end of the station to another; but one battery, whose lines were in an isolated position away from the other batteries and off the main road, escaped.
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Direct transmission appears to be the chief method of spread in human beings and equines, and the usual mode of infection is by direct contact with those ill of the disease.
INFECTION BY COITION. Many observers have recorded instances in which the disease was transmitted from a stallion to a mare by coition, the stallion having apparently recovered from an attack. Cases are reported in which a stallion under the above conditions has proved a source of infection to mares even for months after convalesence.
In Wallis Hoare's " Veterinary Medicine " there is the following interesting note by Major Todd, A.V.C., in connexion with this mode of infection:-In the spring of 1907, the Netherlands Government bought a stallion in France for stud purposes. He was examined and passed sound, and arrived at his destination in the best of health. When put to the stu& every mare mated with him developed influenza three or four days after coition. As he was a good-looking horse, with an excellent pedigree, it was decided to retain him till the following season. The result in this and the succeeding year was the same.
Poels collected some of this horse's semen and inoculated several susceptible horses with it. A few days afterwards they exhibited the same symptoms as the mares. He then passed the semen through a Chamberland filter, and found the filtrate to be equally virulent. The blood of the infected stallion was now tested by inoculation and gave negative results, proving that the virus was confined to some part of the generative organs. This was also supported by the fact that susceptible animals placed in the same stable as the infected stallion did not develop the disease. All types and breeds suffered, the initial outbreak being among the newlylanded, which were unacclimatized, many in poor condition, susceptible to disease, and with no power of resistance to an attack. Animals of all ages were attacked; in some cases very old animals were severely affected; aged horses exposed to infection when unacclimatized and in soft condition showed the same susceptibility to the disease as the young animals.
Condition and acclimatization were the chief factors determining the course of the disease; acclimatized horses in good hard condition developed the disease in a much milder form than young unfit horses. Country bred horses were not so severely affected as the imported horses.
Mules showed a considerable resistance to the disease; the percentage affected was low, the type of the disease mild, and the mortality almost nilonly one death occurred in 302 cases.
Sex did not appear to have any effect on the condition. Male and female animals were affected to the same extent, but in very severe cases with great loss of condition; mares took longer to recover.
TYPES OF THE DISEASE OBSERVED, SYMPTOMS, COURSE, INCUBATION
PERIOD, MORTALITY, AND POST-MORTEM APPEARANCES.
In every batch of remounts the disease was a typical epizootic cellulitis of varying degree, and the condition spread rapidly throughout the batch. The first few cases were often extremely acute, death Catarrhal symptoms were present in all outbreaks, and in the case of seasoned horses they were often the principal symptoms observed.
In horses which were in good condition, and hard work, the disease was often so mild that the only symptoms were a rise of temperature for one to three days, slight cedema of the eyelids with lachrymation and anorexia for two or three days. In such cases there was no loss of condition.
In severe cases of the epizootic, cellulitic form in recently-landed horses the symptoms were typical of the disease. There was an initial temperature of 1050 to 1060 F., marked prostration, extensive effusion causing great swelling of the dependent parts, and in some cases the head was so badly affected as to interfere with respiration. There was swelling of the eyelids, with lachrymation and effusion into the anterior chamber.
In favourable cases there was a marked improvement in four or five days, the temperature falling gradually and the normal being reached in about ten days. In complicated cases, pyrexia existed for fourteen to twenty-one days. As a rule, an early improvement was followed by a rapid return to the normal state, except that in cases where extensive effusion occurred, cedema of the legs persisted for some considerable time, especially in the fetlock region of the hind legs.
The aged regimental horses were severely attacked, but the temperature dropped to normal in five to six days; the effusions were not so extensive, disappeared quicker than in remounts, and the period of convalescence was shorter.
Pneumonic complications in very bad cases of epizootic cellulitis were so extensive and severe that the condition was hopeless and the termination rapidly fatal.
Hydrothorax with hydropericardium caused sudden deaths from syncope. In cases not so rapidly fatal extensive pleuro-pneumonic lesions with gangrene of the lungs reduced the animals to living skeletons in a few days, necessitating their destruction. In horses dying in a few hours from toxtemia the most striking lesion was the enormous effusion into the tissues, .which were bathed in serum. Among one batch of horses the first case was onle of this kind; on removal of the ear for bacteriological examination as a precautionary measure owing to the symptoms simulating acute anthrax, serum poured from the cut surface.
Compared with human influenza there is the same sudden onset, short period of incubation, many symptomatic phases, prevalence of catarrhal symptoms, similar effects on the heart, blood, respiratory tract, and digestive system.
There is no comparative immunity from complications among young animals as I understand is the case in influenza in children.
Mortality.-In one batch of eighty-eight remounts there were nineteen deaths and destructions, a mortality of over 20 per cent., but this w.s exceptional. The average was from about 1 per cent. in acclimatized horses to 10 per cent. in remounts.
The mortality amongst horses, mules and donkeys respectively was as follows:- Nothing short of the strictest isolation prevented the spread of the disease, and it appeared that, to be effective, segregation camps should be at least a mile from any unit. There are so many loopholes in connexion with prevention of spread in this disease that it was unusual to find it confined to any one area once the disease had obtained a footing. In order to guard against spread of the disease by recovered animals acting as carriers, no movements were allowed until six to eight weeks had elapsed from the time animals became convalescent.
As in human influenza the treatment is expectant, palliative and symptomatic. The importance of nursing and good general hygiene is the same in dealing with the disease in equines, as in human beings. The dietetics which apply to any febrile disease apply equally to human influenza, and the same holds good in equine influenza. There is no specific for the condition, nor up to the present is there any means of securing immunity against infection.
With regard to vaccine treatment. It is stated that little can be said regarding its efficacy either as a prophylactic or curative agent in human influenza; it is principally of use in controlling the secondary infections, and the same applies in equine influenza.
IMMUNIZATION.
Poels made further observations on the blood of recently infected animals, and found that the virus was present during, and for a short time after, an attack of the disease, and that susceptible horses inoculated with small doses of virulent blood passed through a mild form of the disease. They were afterwards immune to large doses and to natural infection. Although the virus soon disappears from the blood stream, it is apparent from the above that it may remain in a state of virulency in certain glands in the body with no illeffects on the general health. Such animals may become "carriers " of the disease for an indefinite period, but it is only when the secretion of the infected glands comes in contact with susceptible horses that the latter become infected. Poels afterwards inoculated large numbers of horses against the disease without fatal result. A reaction is noticeable two or three days after the inoculation. It is accompanied by a mild fever, inappetence, and swelling of the eyes and limbs in varying degrees of severity.
Colonel Todd gives the following note as to the results of immunization:
In summer of 1906, 400 remounts from Ireland sent to the Dutch Remount Depot were given 5 c.c. of virulent blood from a case of influenza as soon as they had recovered from the voyage. All developed typical symptoms of influenza in varying degrees of severity in from two to five days after the inoculation. No deaths. No treatment. All loose in paddocks. Only untoward result of the inoculation was loss of condition in 10 per cent. Animals afterwards transferred to army units, only two died from pneumonia compared with severe losses from pneumonia in previous years.
Prophylactic measures are similar: strict isolation, the prevention of spread of infection through infected discharges, and disinfection.
Law states that "during the great outbreak of 1872-1873 when germ-potency and all but universal susceptibility were so remarkable, effective quarantine showed the most signal success, in the resulting immunity of Vancouver Island, Prince Edward Island, the whole of the West Indies except Cuba, Central and South America, and an isolated district in Mexico." In paddocks and open standings the action of the powerful Indian sun undoubtedly had a far-reaching effect. Fire was used wherever possible. Standings, mangers, troughs, buckets, &c., were all thoroughly disinfected in this manner, i.e., by burning litter or by the use of a blow lamp. In segregation camps burning litter over the standings and incineration of the manure were preventive measures adopted for the destruction of the contagium.
Disinfection by fire was found to be both effective and inexpensive; there was no necessity to dig up the standings and to carry out a more expensive method of disinfection. When horses were being constantly railed over the country, the importance of thorough disinfection of the railway trucks and watering troughs at halting places will be realized. Clothing, grooming kit, &c., was disinfected in a solution of cresol or perchloride of mercury.
DURATION OF THE DISEASE AND PERIOD OF CONVALESCENCE.
In newly-imported horses the duration of the disease was about fourteen to twenty-one days; in acclimatized, conditioned horses, about a week. In the former the period of convalescence was from fourteen to twenty-one days; in the latter ten to fourteen days.
Convalescence It is interesting to compare this with immunity in human influenza where there is a short-lived immunity in some cases, but usually an attack seems to predispose to a second or third visitation of the disease.
COMPLICATIONS AND SEQUELA,. Pneumonic complications were the chief cause of the mortality. A few cases of very severe cellulitis were seen, with gelatinous degeneration of the tissues in the fetlock and coronary region; and occasional cases of pymmia, synovitis or arthritis, with permanently enlarged joints, were also observed.
The chief sequele were lymph4ngitis (usually of one hind limb), chronic debility, laminitis, broken wind, and fatty degeneration of the heart, with hypertrophy and dilatation. In some cases in which the horses were destroyed for chronic debility old pleuritic lesions were found. Paraplegia and roaring were also noted. Purpura haemorrhagica, pericarditis, endocarditis, iritis, enteritis, paraphimosis, abortion, and shedding of the hoof were among the complications met with.
An interesting fact generally observed was that nearly all wounds seen on animals affected with the disease became, to a varying extent, the seat of acute cellulitis, causing severe pain. The wounds healed very much more slowly than in healthy animals and thus often seriously prolonged the period of convalescence.
Taking into consideration the number of animals affected, the deaths and destructions on account of sequelwe of an incurable nature were small. 
DISCUSSION.
Dr. R. J. REECE (President) said that Hirsch had stated there could be no question of the relation of influenza epidemics in man to epizootics of the same character prevailing at the same time, especially among horses, and, next to them, among dogs, cats, and the like. In the oldest epidemiological records there were indications of these coincidences both as regards time and place, as well as of the identity or at least similarity of the form of the disease; and the number of these observations was so remarkably large that the suggestion of an stiological and perhaps also pathological connexion between the epidemics on the one hand and those epizootics on the other, might be regarded as provisionally proved. From the descriptions, however, that had been given of " horse influenza," it would seem that various diseased processes appeared to have been included under this term.
He (the President) did not gather from Colonel Williams' paper that, at the time of the epizootic among horses that he described, influenza had been present at the same time in epidemic form among man either in Calcutta, on the transports, or in Australia. Colonel Williams had been able to fix the incubation period as not less than three days. The disease broke out among the horses shortly after they had arrived in Calcutta. The matter of keeping horses in segregation at Calcutta would then be questionable. This would lend support to the suggestion that the infection had been acquired in Calcutta, and that the horses were in a condition which would render them peculiarly liable to contract disease. Still, it would be of interest to kn.ow whether there had been sickness among the horses while on board ship, and whether any like illness had occurred among the horses preceding shipment in Australia, and whether any comparable illness had occurred among the crews of the transports or among the personnel, grooms and others, whose duties brought them into close association with the horses either on board ship or on shore. If any like illness in man was associated with the sickness among the horses it would be one step on the path of knowledge leading to a solution of the problems of allied infection in man and in animals.
Although it was believed that the infection of influenza in the human was mainly spread by close association of one person with another, yet there were authenticated instances which could not be explained on this ground, and it wouid be of interest to know whether any like occurrences had been observed in connexion with "horseinfluenza." Colonel Williams had pointed out that segregation camps should be located at least a mile from any unit.
There were certain cases on record in which influenza had appeared among the crews on board ships on the high seas which had not previously communicated with an infected shore, and at a time when influenza was generally prevalent on land nearest to the position of these ships. One such instance occurred in September, 1781, when the crew of an East Indiaman were attacked by influenza, and hardly any of them escaped, when on a voyage from Malacca to Canton. It was stated that at the time the vessel left Malacca the disease had not been prevalent there, but when they arrived at Canton it was found that the outbreak on board the ship while she was in the China Sea had oocurred at the very time that the disease was manifesting itself with great intensity at Canton.
In Both ocular symptoms and dyspncea were consistent with Colonel Williams' account but hardly the heemorrhage from the nostrils. Hirsch considered the first trustworthy account to be that of Molineux in 1693, since whose time, as Colonel Williams had noted, there had been many accurate studies. It was interesting to notice that in the great American outbreak of 1872-3, the fatality-according to Hertwig cited by Hirsch-was 3 to 4 per cent., not so very much less than in the Indian epidemic studied by Colonel Williams. Much time might be spent in defining the terms " same" and " different " when used to qualify the noun " disease" : in the ordinary usage of words, he thought that the non-communicability from horse to man entitled them to say that horse influenza and influenza of man were different diseases but that in their behaviour as epidemics they were so similar that the study of one threw light upon the other. Colonel Williams' paper was, therefore, a valuable contribution to general epidemiology and he believed that all Members of the Section would look forward to other contributions from him and from his colleagues. The Section would welcome epidemiological studies by veterinarians of, for instance, swine fever and foot-and-mouth disease. Their veterinary colleagues had opportunities for epidemiological study not enjoyed by Members of the Section, who, on the other hand, had some sources of information not open to veterinarians. Evidently co-operation was necessary and Colonel Williams had created an important precedent.
Professor HOBDAY stated that although he had seen many hundreds of cases of influenza in horses he had never known an authenticated case of its transmission to man or animals other than those of the equine tribe. Papers like that just read by Colonel Williams were of particular value when presented before a mixed assembiy of medical men and veterinarians, as showing the analogies and differences between a disease to which the same name was given; although in reality, except in its symptoms and manner of spread, influenza of men and influenza of horses were not in any way allied in so far as any common causal organism was concerned.
Major-General Sir JOHN MOORE said that Colonel Williams had traced up the particular outbreak originating in Calcutta in an able and lucid manner. He, personally, could see no connexion between the influenza of humans and the influenza of the horse. He had had considerable experience in the remounting branch of the Army in India, in the United States, and in this country, and he could not recall to mind influenza in humans resulting from the equine ailment. Catarrhal sickness in animals on board ship certainly existed without similar prevalence amongst the attendants. He could quite understand the extent to which equine influenza gained ground in dealers' stables and other locations of horses in Calcutta and Bombay, for such places were usually not of a hygienic order. With regard to equine influenza and catarrhal diseases during the war, great trouble and severe mortality had been experienced amongst the heavy classes of horses in France in the early days of the war before adequate shelter for remounts could be provided. It was well known that that class of horse could barely be moved from its accustomed stable or habitat without coughs or catarrhal affections ensuing, and careful measures had to be adopted accordingly. He was glad to see a combination between the Sections of Epidemiology and Comparative Medicine. Such combination was most apt: it embraced a common field, and he hoped more similar gatherings would be arranged.
Sir WILLIAM HAMER said that the Section had always been interested in epidemic disease affecting the lower animals and a paper on influenza in the horse was especially welcome. Comparison between the accounts given of influenza in man, by Franklin Parsons, and of influenza in the horse by D. E. Salmon, the great American authority, showed, epidemiologically speaking, remarkable similarities. In both cases there was insistence upon the stupefaction of the brain and nervous system, the great depression of the vital forces, and the liability to complications affecting the lungs, intestine, brain, heart, &c.; both writers, moreover, laid special stress on the fact that at certain seasons the gastro-intestinal form of the disease might prevail epidemically, and Salmon remarked that " while inflammatory changes of the brain more rarely commenced in epizootic form they were to be founid in a percentage of cases in all epizootics."
Study of the relationships between human and horse influenza should not be merely limited to such questions as that of possible cross-infection from horse to man or man to horse; epidemiologically speaking, examination of the inter-relationships between epidemics was of much greater importance. In the case of human influenza it was known that " there were concurrences, similarities and inter-relationships between outbreaks of cerebro-spinal fever, poliomyelitis and outbreaks of influenza, bronchitis and pneumonia." The question as to possible similar inter-relationships in horse influenza therefore arose.
A point deserving of note was the fact that the epidemiographical records showed, in most instances, that outbreaks of influenza in animals had either preceded or followed, rather than had been coincident with, pandemic influenza in man. They had concurred with the atypical forerunners, or with the "trailers " following upon a pandemic human influenza, rather than with that prevalence itself. The American epizootic of 1872-73 was a case in point, and so of course was the Indian epidemic of 1915. The veterinary profession was to be congratulated upon having insisted for centuries upon the important influence exercised by immunity in connexion with epizootics. Colonel Williams had referred to this in his discussion of the Indian prevalence. When Charles Darwin was writing about immunity years ago he had had to appeal to authorities on animal diseases for examples. He cited for example an old Chinese writing, and again he referred to Columella, whom Colonel Williams mentioned at the outset, as having noted that the native born beast was immune to diseases whinh affected imported animals. There had been a tendency of late years, on the part of the medical profession, to stress the seed rather than the soil, but perhaps immunity would come into its own again in the fullness of time.
Dr. F. PARKES WEBER thought that, from the parallelism of the symptoms, influenza in horses must be closely analogous to influenza in human beings, though, he understood, the two were not pathologically identical. In regard to occasional resulting changes in the hoof, he supposed th6y must be analogous to the nutritional changes in the nail-bed that not rarely occurred as a result of severe pneumonia and other severe diseases in men, and led to transverse grooves in the nail, from the position of which the approximate date of a recent illness could be estimated. Sweating and miliarial eruptions, which were not a feature in horse-influenza, were in human cases, he believed, often due to want of washing, dirty bed-clothes, stuffy rooms and salicylic compounds. He wondered whether the aedema sometimes occurring in horse-influenza was mostly due to local inflammatory changes in the subcutaneous tissue (or in the muscles alsoa kind of " dermatomyositis "), or was non-inflammatory aedema-of cardiac, renal or localized thrombotic origin.
